Expression of the lipopolysaccharide biosynthesis gene lpxD affects biofilm formation of Pseudomonas aeruginosa.
Bacterial biofilms are an important cause of nosocomial infections. Microorganisms such as Pseudomonas aeruginosa colonize biotic and abiotic surfaces leading to chronic infections that are difficult to eradicate. To characterize novel genes involved in biofilm formation, we identified the lpxD gene from a transposon-mutant library of P. aeruginosa. This gene encodes a glucosamine-N acyltransferase, which is important for lipopolysaccharide biosynthesis. Our results showed that a loss-of-expression mutant of lpxD was defective for biofilm formation on biotic and abiotic surfaces. Additionally, this mutant strain exhibited significantly decreased bacterial attachment to cultured airway epithelial cells, as well as increased bacterial cytotoxicity toward airway cells. However, consistent with a defect in lipid A structure, airway cells incubated with the lpxD mutant or with mutant lipid A extracts exhibited decreased IL-8 production and necrosis, respectively. Overall, our data indicate that manipulating lpxD expression may influence P. aeruginosa's ability to establish biofilm infections.